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SYSTEM FOR CONTROLLING A TRANSMISSION COMPONENT IN A VEHICLE 
TAKING INTO CONSIDERATION A POSSIBLE FLUID LOSS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This is a continuation of International Patent Application No. PCT/DE02/02589, filed 
July 15, 2002, and claims priority to German Patent Application No. 101 35 121.6, filed July 
19, 2001. Both applications are hereby incorporated-by-reference herein. 

BACKGROUND INFORMATION 

[0002] The present invention relates to a system for controlling a transmission component in 
a vehicle, a clutch in particular, vian a hydraulic transmission link using a transmission 
controller and an engine controller. 

[0003] In vehicles having an automated clutch and/or an automated transmission a fluid loss 
or a leakage may occur, caused, for example, by corrosion or other damage to the 
transmission link, in particular to the master cylinder, the slave cylinder, or at the seals. This 
may disadvantageously result in the fact that the clutch may no longer be fully disengaged by 
the transmission link, for a gearshift or to stop, for example. 

[0004] The venting bore may remain open until the shifting intent is triggered, in particular 
when no torque tracking in the clutch is provided. In the known system, the transmission and 
engine controllers cannot detect or account for this error since, in the event of a fluid loss, the 
clutch travel sensor indicates a plausible signal, so that the setpoint travel in the clutch is 
adjusted correspondingly. 



BRIEF SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide a system in which a fluid loss is 
detected and/or hazardous situations in the vehicle are prevented. 

[0006] According to the present invention, a system for controlling a component, such as a 
clutch or the like, for example, is proposed which can detect fluid losses or take into account 
the possibility of fluid losses in the transmission link which can cause a hazardous situation 
and which subsequently controls the transmission and/or the engine of the vehicle preferably 
via the transmission and/or engine controller in such a way that hazardous situations in the 
vehicle are prevented. 

[0007] The detection of a fluid loss in the transmission link or avoidance of hazardous 
situations may preferably be implemented as a function of predefined vehicle operating 
states. It is also conceivable that this is possible by using other signals, e.g., vehicle signals, 
sensor signals or the like. 

[0008] A particularly hazardous situation, caused by the fluid loss in the transmission link, 
may occur if, for example, the vehicle is parked with the engine running, the driver has left 
the vehicle and the creep function is deactivated via the hand brake switch, for example. 
This situation creates the danger of the vehicle starting to move by itself. Therefore, this 
situation is to be considered particularly hazardous since the driver has no way to react. 

[0009] To avoid this situation, it may be provided according to an advantageous refinement 
of the present invention that the transmission controller preferably engages the neutral 
position in this situation. For this it is necessary that the system according to the present 
invention detects the point in time when this situation exists or when the situation might 
become a possibility. Preferably predefined vehicle operating states may be used for this. 

[0010] According to an advantageous refinement of the present invention it may be provided 
that a fluid loss in the transmission link or a potential hazardous situation is detected by the 
system when at least one of the following operating states exists. When, for example, the 
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vehicle is parked or the vehicle speed is lower than a predefined speed and/or when a gear is 
selected, i.e., the selector lever is not in the neutral position, and/or when the hand brake 
and/or the service brake are/is applied, and/or when the aforementioned operating states last 
for a certain time interval, e.g., longer than five seconds or the like. 

[0011] Further suitable operating states may be added to the aforementioned operating states; 
the aforementioned situation exists in particular when all aforementioned operating states are 
present. It is also possible that the analysis of the door signal of the driver door is 
additionally used as an operating state in order to detect whether a driver leaves or gets into 
the vehicle. In order to return to the normal function it should be recognized whether the 
driver is back inside the vehicle. This may be detected, for example, through the releasing of 
the service brake or by pressing the accelerator. Subsequently, a gear may be engaged again, 
for example, and, preferably, the start function or the creep function may be activated. 

[0012] In the system according to the present invention, a delay through activating the 
neutral state to engaging the gear is hardly noticeable by the driver. To further shorten this 
delay, it is conceivable that the selector of the transmission controller stops beforehand in the 
shift track before the first gear. In addition, it may be provided, for example, that a flashing 
"N" or the like is shown on the vehicle display in order to indicate to the driver this 
intervention in the transmission controller. 

[0013] Another situation in which a fluid loss in the transmission link is hazardous may 
present itself when, for stopping the vehicle, the clutch is no longer fully disengaged. In the 
worst case, the driver must stall the engine by pressing the service brake in this situation in 
order to stop the vehicle. 

[0014] The aforementioned situation is considered less hazardous, but is still considered 
hazardous as defined herein, since it is possible for the driver to stop the vehicle by using the 
brake. According to the present invention, recognition of the possibility of such a hazardous 
situation may be implemented in that at least one of the following operating states is present. 
When, for example, the service brake is applied, and/or when the clutch signals the status 
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"disengaged," and/or when the engine speed is below the idling setpoint, and/or when the 
idle control torque is increased, in particular above a predetermined limiting value. 

[0015] A fluid loss or the potential for a hazardous situation is preferably detected if all 
aforementioned operating states are present. Using the engine controller, the system 
according to the present invention may make an active shutdown of the engine possible, 
thereby avoiding the undesired situation in an advantageous manner. It is also possible that 
in the presence of the aforementioned operating states, other reactions are performed. 

[0016] In the situation described, it is particularly advantageous if the system is integrated 
into the engine controller in this case since, via the engine controller, the operating states and 
the point in time when an engine torque is to be built up via the idle controller may be 
detected in the simplest way. In addition, using the information of the transmission or clutch 
controller, the engine controller is able to actively shut down the engine. 

[0017] It is also conceivable that the engine is actively shut down via the transmission 
control unit, an ECM control unit in particular, only when, with the service brake applied and 
additionally with too low an engine speed, the pressure in the transmission link is not 
sufficient to disengage the clutch, or also when an error was already detected in the position 
controller which is present independently of the engine torque. 

[0018] A further situation in which a fluid loss in the transmission link is present may be 
detected when the operating state is present in which no new gear can be engaged and/or 
when the synchronizer is damaged. 

[0019] The vehicle is disabled in this case since the vehicle transmission is damaged. In 
order to monitor this situation, it may be provided according to the present invention that the 
system performs suitable long-term monitoring of the synchronizing time. At least a gradual 
error in the transmission link may be detected in this way. 
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BRIEF DESCRIPTION OF THE DRAWING 

[0020] Fig. 1 shows schematically a motor vehicle equipped with an automated clutch 
actuated hydraulically and with controllers according to the present invention. 

[0021] Figs. 2 and 3 show methods according to the present invention. 

DETAILED DESCRIPTION 

[0022] Fig. 1 shows a motor vehicle 1 with an engine 2, a clutch 3 and a transmission 4 
connected to a drive shaft 5. Drive shaft 5 drives an axle 6 and wheels 6a. Clutch 3 has an input 
side 7 and an output side 8, clutch parts 3a, 3b, 3c, 3d, 3e and a clutch controller 13 which 
controls an actuator 13b. Actuator 13b has a drive motor 12, a position sensor 14 and a master 
cylinder 1 1 with a master cylinder piston 11a. The sensor 13 can measure the position of the 
piston 11a. 

[0023] Master cylinder 1 1 drives a slave cylinder 10 through a fluid line 9, the slave cylinder 
having a slave piston 10a actuating a clutch release device 20, for example a clutch release fork, 
which can cause clutch 3 to disengage. Thus when piston 10a is to the left in cylinder 10 (as 
shown), clutch 3 is disengaged, and when piston 10a is to the right in cylinder 10, clutch 3 is 
fully engaged and transmits force from engine 2 to transmission 4, which is also its preloaded 
position. 

[0024] Automatic clutch controller 13 can receive an input from a sensor 41 for a brake 
pedal 80, and from an accelerator 30, accelerator sensor 31 and an idle switch 32. Sensor 15 is a 
throttle valve sensor, sensor 16 an engine speed sensor, and sensor 17 a tacho sensor. 

[0025] Transmission 4 is for example controlled by a transmission controller 18 which is 
connected to a gear selection device and to the clutch controller 13. Sensors 19a and 19b, or 
controller 18, can provide inputs to the clutch controller on the actual position and/or speed of 
parts of transmission 4. Controller 13 can provide signals to transmission controller 18. 
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[0026] Engine 2 is controlled by engine controller 40, which for example controls the 
amount of gas fed to engine 2 and is connected to controller 13. 

[0027] Clutch 3 is controlled by clutch controller 13 as a function of various sensor inputs 
and characteristic curves. 

[0028] The transmission controller 18 and engine controller 40 advantageously can be 
operated to prevent hazardous situations which might arise should fluid leak in the master 
cylinder 11, slave cylinder 10 or fluid line 9 occur. 

[0029] Fig. 2 shows for example one method of the present invention for avoiding a 
hazardous situation which may arise from a fluid leak. The method may be run for example by 
controller 13. Should fluid leak, clutch 3 may engage further and in certain situations the vehicle 
might move so as to cause a hazardous situation. 

[0030] One such hazardous situation is determined as follows: In step 101 it is determined if 
the vehicle is stationary, in step 102 if the vehicle is in gear, in step 103 if the hand or service 
brake is engaged and in step 104 if a time counter exceeds a certain predetermined number. 
Thus according to the present invention, if these conditions are fulfilled, the transmission 4 may 
be placed by transmission controller 18 in step 105 in neutral, which can prevent any hazardous 
situation from occurring should fluid leak and clutch 3 further engage. It is not necessary for a 
fluid leak to be detected, but rather that the situation where a fluid leak is hazardous is avoided. 
It is noted however that should the vehicle begin to move with these conditions, the fluid leak 
could be detected for example via sensor 17. 

[0031] In step 106, the controller determines if the accelerator 30 has been activated or the 
brake is again inactive. If so, step 107 determines if the transmission has been placed in neutral 
according to the safety steps of 101 to 104, and if so the transmission is moved in step 108 to the 
gear where it was before step 101, the time counter is reset, and the creep or drive function 
unblocked. 
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[0032] In step 150 the time counter is reset if a vehicle brake is not activated, and in step 
151, the time counter is advanced if the time counter does not exceed the predetermined limit, 
and the program continued at step 105. The program is rerun by the controller. 

[0033] Fig. 3 shows a safety function for avoiding another hazardous situation, which also 
may be run on controller 13. If the service brake is activated in step 201, the clutch is 
determined as open in step 202 and the engine speed is determined as below an idling setpoint in 
step 203, the engine 2 is switched off in step 204. This can prevent for example lurching or 
stalling if a fluid leak were to occur and the clutch 3 engage. 
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